Arterial hypertension (HTN) may begin in childhood and is related to other risk factors, such as obesity and a sedentary lifestyle. In this study, the prevalence of HTN was estimated and the factors associated with it were assessed in adolescents aged 15-19 years who attended the Center for Health and Community Action no. 12 to request their medical fitness certificate for school. The following data were collected: age, sex, family history of HTN, current smoking, physical activity, weight, height, waist circumference, and blood pressure. A total of 289 adolescents were assessed; their mean age was 16.6 years. Among them, 48.6 % were males; 6.6 % had HTN; 10.9 % were obese; and 13.4 % had a larger waist circumference. The presence of HTN was significantly associated with obesity and a larger waist circumference, but no significant association was observed with the other studied outcome measures.
INTRODUCTION
Cardiovascular disease is still the most common cause of disability and death and the second leading cause of chronic kidney failure in adults, both in Argentina and worldwide. 1, 2 In many cases, this may be prevented, and an adequate management of blood pressure (BP) and other risk factors (RFs) since childhood reduces the incidence of cardiovascular disease in adulthood. 3 The pandemic of obesity in children and adolescents, together with the risk for early ventricular hypertrophy and atherosclerosis, makes it relevant to track cardiovascular RFs since childhood to reduce long-term health risks. Essential HTN is the leading cause of HTN in adolescents, with multiple associated RFs; of these, obesity is the most prevalent one. 4 There is little information about the prevalence of HTN in healthy adolescents worldwide and in our setting in particular, with values that range from 2 % to 8 % in the population younger than 18 years. 5, 6 Considering that the level of BP in adolescence is the main RF for HTN in adulthood, 7 it is interesting to establish the prevalence of HTN in this age group and its relation to other cardiovascular RFs to implement early preventive and health promotion actions.
OBJECTIVE
To estimate the prevalence of HTN and assess the factors associated with it in adolescents who request a medical fitness certificate (MFC) for school.
MATERIALS AND METHODS
Design: Cross-sectional, analytical study. Body mass index (BMI): It was estimated based on the weight (kg)/height (m 2 ) formula. A BMI percentile > 85 was used to define overweight and a BMI percentile > 97, to refer to obesity. 8 Waist circumference: The circumference was measured at the upper edge of the iliac crest using a non-extensible tape measure (Calibres Argentinos). The participant was standing, with the waist uncovered, both arms relaxed on the sides and breathing calmly. Waist circumference was considered larger if it was > 90 th percentile. 8 PA: It was defined as the number of daily minutes spent doing PA. All minutes spent every day of the week doing PA were added and divided by 7 to establish the average daily minutes. Participants were considered to have a sedentary lifestyle if they did less than 60 minutes of PA every day. 9 Family history of HTN: Adolescents who referred that their father and/or mother had HTN were considered to have a positive family history.
Smoking: Current smoking was considered positive.
Sex: Biological sex. Age: Years and months old.
Statistical analysis
Adolescents were assessed by sex and height using the standard charts proposed by the Sociedad Argentina de Pediatría and then they were assigned by age and height percentile to the BP charts proposed by the American Academy of Pediatrics. 10, 11 Outcomes were described using absolute numbers and percentages or mean and standard deviation, as applicable. For the univariate and multivariate analysis, the χ² test or Fisher's exact test and logistic regression were used. A p value < 0.05 was considered statistically significant, and the 95 % confidence interval (CI) was estimated. The Statistix version 8.0 and VCCstat v.Beta 2.11 statistical software programs were used.
Ethical considerations
This study was approved by the Research Ethics Committee of Hospital "Ignacio Pirovano" and, in all cases, the participants' written informed consent was obtained.
All adolescents and their family members who were observed to have a RF were given advice on it and were asked to return for a visit to confirm diagnosis and receive follow-up.
RESULTS
A total of 289 adolescents aged 15-19 years were assessed. One patient was excluded because she was receiving antihypertensive drugs. All other patients who attended the CeSAC no. 12 to request a MFC agreed to participate in the study and were eligible. Table 1) .
The univariate analysis found a significant association between HTN values and male sex (p < 0.001, odds ratio [OR]: 6.9, 95 % CI: 2-23.9), obesity and overweight (p < 0.001, OR: 5.7, 95 % CI: 2.2-15.2), and LWC (p < 0.001, OR: 8.3, 95 % CI: 3.1-21.9) ( Table 2 ).
In the multivariate analysis adjusted for sex, obesity -estimated as per BMI and LWC- Table 3) .
DISCUSSION
In the studied adolescents, the prevalence of HTN was observed to be 6.6 % and mainly OR: odds ratio; CI: confidence interval. Logistic regression; the presence of obesity and overweight, obesity, and larger waist circumference was adjusted for male sex in relation to HTN. p = 0.05. The study of cardiovascular risk factors i n a d o l e s c e n t s ( E R I C A ) 5 s u g g e s t e d t h a t cardiovascular disease started early in life and that the risk for it was determined by the synergistic effect of cardiovascular RFs over time. The frequent association among obesity, sedentary lifestyle, dyslipidemia, and diabetes increased the atherogenic power of HTN.
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In another study, 12 overweight and obese adolescents had more body fat and a higher BP than normal weight adolescents. Also, a relationship was observed between nutritional s t a t u s a n d B P i n b o t h m a l e a n d f e m a l e adolescents.
The increase of obesity, estimated by both BMI and waist circumference, showed a close relation to high BP values in our study and in similar studies carried out in different parts of Argentina and at an earlier age, before the onset of adolescence. [13] [14] [15] No significant relation was observed between high BP values and RFs, such as family history, sedentary lifestyle, and smoking. This is believed to be explained by the small sample size, the main limitation of this study. It is also worth noting the high percentage of sedentary lifestyle (80.3 %). In part, it is considered to be due to the parameter selected to estimate it (60 minutes of PA every day) and the fact that the studied adolescents were not allowed to do PA at school until they obtained the MFC, and this was the time when the study was conducted. Thus, measured PA corresponded to exercise done outside school, which would probably increase the prevalence of sedentary lifestyle.
On the other side, in this study, BP was measured in the dominant arm and not always in the right arm, which may lead to underdiagnosing HTN in left-handed patients with coarctation of the aorta. Such underestimation is expected to be minimized given the study participants' age, the low prevalence of coarctation of the aorta, and the fact that most of the population was right-handed.
It is worth noting the importance and the mandatory nature of measuring BP and assessing nutritional status during medical visits with adolescents. Considering the values obtained here, an action plan that includes guidance on healthy eating and that underscores the relevance of aerobic exercise as a preventive measure should be implemented.
The visit to request the MFC for school is many times the only chance of contact between individuals in this age group and the health system; for this reason, the MFC becomes an instance for education and empowerment in relation to healthy habits and practices in adolescence as a preparation for adult life.
To conclude, the rate of HTN in the studied adolescent population was 6.6 % and was associated with the presence of obesity and LWC; no significant association was established with the other studied outcome measures. n
